Promoter hypomethylation of Toll-like receptor-2 gene is associated with increased proinflammatory response toward bacterial peptidoglycan in cystic fibrosis bronchial epithelial cells.
Cystic fibrosis (CF) is the most common lethal inherited disorder caused by mutation in the gene encoding CF transmembrane regulator (CFTR). The clinical course of CF is characterized by recurrent pulmonary infections and chronic inflammation. Here, we show that toll-like receptor-2 (TLR2) expression and response were strongly enhanced in the human CF bronchial epithelial cell line, CFBE41o-. Treatment of the cells with 5-azacytidine decreased the promoter methylation within TLR2 proximal promoter and increased endogenous expression of TLR2 in non-CF 16HBE14o- cells, suggesting that TLR2 expression is epigenetically regulated by CpG methylation. Moreover, bisulfite sequence analysis revealed that TLR2 promoters were highly demethylated in CFBE41o- cells, implying that decreased methylation of the TLR2 promoter is responsible for CF-related up-regulation of TLR2. Finally, stable expression of WT-CFTR in CFBE41o- cells (CFBE41o-/WT-CFTR cells) reduced TLR2 expression and the response to its ligand peptidoglycan (PGN), implying a causal relationship between CFTR dysfunction and TLR2 up-regulation. Consistent with reduced expression of TLR2 in CFBE41o-/WT-CFTR cells, CpG methylation was increased in CFBE41o-/WT-CFTR cells. Taken together, our results demonstrate that TLR2 expression is epigenetically up-regulated in CF bronchial epithelial cells and suggest that TLR2 overexpression or prolonged activation of TLR2 signaling might be critical in CF pathogenesis.